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NOvA	
  Compu5ng	
  

•  A	
  general	
  NOvA	
  overview	
  and	
  the	
  SCD	
  
involvement	
  in	
  NOvA	
  and	
  NOvA	
  compu5ng	
  
has	
  been	
  draJed	
  and	
  published	
  in	
  sharepoint	
  

See:	
  
hLps://sharepoint.fnal.gov/cs/Pages/Compu5ngAtFermilab/
NOvA-­‐Compu5ng.aspx	
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NOvA	
  Sharepoint	
  



Far	
  Detector	
  
•  15	
  kt	
  “Totally	
  Ac5ve”,	
  Low	
  Z,	
  

Range	
  Stack/Calorimeter	
  
•  Surface	
  Detector	
  
•  Liquid	
  Scin5llator	
  filled	
  PVC	
  
•  960	
  alterna5ng	
  X-­‐Y	
  planes	
  
•  Op5mized	
  for	
  EM	
  shower	
  

reconstruc5on	
  &	
  muon	
  
tracking,	
  X0	
  ≈40cm,	
  Rm≈11cm	
  

•  Dims:	
  53x53x180	
  J	
  
•  “Largest	
  Plas5c	
  Structure	
  built	
  

by	
  man”	
  
•  Began	
  construc5on	
  May	
  2012	
  
•  First	
  opera5on	
  est.	
  Sep.	
  2012	
  

(cosmics)	
  

Near	
  Detector	
  
Iden5cal	
  to	
  far	
  detector	
  
1:4	
  scale	
  size	
  
Underground	
  Detector	
  
Op5mized	
  for	
  NuMI	
  cavern	
  rates	
  
-­‐-­‐	
  4x	
  sampling	
  rate	
  electronics	
  

Near	
  Det.	
  Protype	
  
In	
  opera5on	
  2010-­‐Present	
  on	
  
surface	
  at	
  FNAL	
  in	
  NuMI	
  and	
  
Booster	
  beam	
  line	
  

NOνA	
  Detectors	
  



NOνA	
  Detectors	
  are	
  BIG	
  

Airbus	
  A380-­‐800	
  
•  Similar	
  size	
  to	
  NOνA	
  
•  Only	
  560	
  tons	
  
•  Not	
  totally	
  ac5ve	
  
•  Unable	
  to	
  measure	
  θ13	
  
•  Can	
  not	
  resolve	
  θ23	
  ambiguity	
  
•  Op5mized	
  for	
  fuel	
  economy	
  

and	
  passenger	
  capacity	
  
•  Capacity:	
  853	
  passengers	
  
•  Cost:	
  $389M/ea	
  
•  “Largest	
  commercial	
  aircraJ	
  

built	
  by	
  man”	
  
•  Construc5on	
  start	
  2004	
  
•  First	
  opera5on	
  Oct.	
  2007	
  

(Singapore	
  Airlines)	
  

Near	
  Detector	
  
Iden5cal	
  to	
  far	
  detector	
  
1:4	
  scale	
  size	
  
Underground	
  Detector	
  
Op5mized	
  for	
  NuMI	
  cavern	
  rates	
  
-­‐-­‐	
  4x	
  sampling	
  rate	
  electronics	
  

Near	
  Det.	
  Protype	
  
In	
  opera5on	
  2010-­‐Present	
  on	
  
surface	
  at	
  FNAL	
  in	
  NuMI	
  and	
  
Booster	
  beam	
  line	
  



NOvA	
  Overview	
  
•  Scien5fic	
  Goals:	
  

–  Perform	
  precision	
  measurements	
  of	
  the	
  
appearance	
  &	
  disappearance	
  channels:	
  

–  Combining/Comparing	
  measures	
  allows	
  
for	
  extrac5on	
  of	
  core	
  parameters:	
  
•  Θ13	
  ,	
  θ23	
  
•  δCP	
  (maLer/an5-­‐maLer	
  asym	
  in	
  neutrinos)	
  
•  sign(Δm2

31)	
  (Mass	
  Hierarchy)	
  
•  	
  θ23	
  octant	
  (flavor	
  coupling	
  μ	
  vs.	
  τ	
  )	
  

–  The	
  large	
  value	
  of	
  θ13	
  greatly	
  improves	
  
NOvA’s	
  sensi5vi5es	
  

–  Among	
  current	
  (and	
  near	
  future)	
  
experiments,	
  NOvA	
  is	
  uniquely	
  able	
  to	
  
make	
  these	
  measurements	
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νe	
  Appearance	
  



NOvA	
  Focus	
  

Far	
  Detector	
  Constr./Ops	
  
•  Far	
  det.	
  Construc5on	
  under	
  

way.	
  
–  Delayed	
  start	
  (∼2	
  months)	
  
–  Est.	
  Block	
  0	
  finished	
  Sept	
  5th	
  	
  

•  Far	
  Det.	
  Calibra5on	
  data	
  
taking	
  will	
  start	
  aJer	
  full	
  
instrumenta5on	
  of	
  first	
  two	
  
blocks	
  	
  
–  Est	
  Nov/Dec	
  2012	
  

•  Compu5ng	
  infrastructure	
  must	
  
be	
  in	
  “produc5on”	
  prior	
  to	
  this	
  

Offline	
  Data	
  Analysis	
  
•  Significant	
  ramp	
  up	
  in	
  offline	
  

ac5vity	
  
•  Forma5on	
  of	
  specific	
  analysis	
  

groups	
  (νe,νμ-­‐CC,	
  exo5cs,	
  
beams,	
  etc…)	
  

•  Mock	
  Data	
  challenge	
  under	
  
way	
  

•  Goal	
  to	
  have	
  first	
  analyses	
  
ready	
  6-­‐8	
  months	
  aJer	
  
resump5on	
  of	
  beam	
  	
  
(Winter	
  2014	
  conferences)	
  

•  ≈	
  3σ	
  significance	
  for	
  the	
  νe	
  
(≈5σ	
  aJer	
  1	
  year)	
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OFFLINE/COMPUTING	
  PROJECTS	
  
SCD	
  NOvA	
  Projects	
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NOvA/IF	
  Projects	
  

Current	
  Projects	
  
•  CernVM	
  File	
  System	
  (NOvA)	
  
•  IFBeam	
  Data	
  Services	
  
•  FIFE	
  Mon	
  
•  Nova-­‐Jobsub	
  
•  SAMWeb	
  
•  DH-­‐ART	
  Integra5on	
  
•  FTS	
  for	
  Offline	
  

Future	
  Projects	
  
•  Offline	
  valida5on	
  system	
  
•  Offline	
  build	
  system	
  revamp	
  
•  SAMFS	
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CernVM	
  File	
  System	
  (CVMFS)	
  

•  Purpose:	
  
–  Provide	
  centralized,	
  authorita5ve	
  soJware	
  
distribu5ons	
  to	
  NOvA	
  compu5ng	
  sites	
  
•  Reduce	
  need	
  for	
  site	
  librarians	
  
•  Allow	
  for	
  NOvA	
  offline	
  to	
  run	
  at	
  offsite	
  facili5es	
  
•  Allow	
  for	
  integra5on	
  of	
  OSG	
  sites	
  with	
  the	
  NOvA	
  job	
  
submission	
  framework	
  

–  Simplify	
  NOvA	
  grid	
  jobs	
  packaging	
  
•  Break	
  dependence	
  on	
  Bluearc	
  central	
  disk	
  
•  Reduce	
  overhead	
  associated	
  with	
  NOvA	
  grid	
  jobs	
  
•  Allow	
  for	
  improved	
  efficiency	
  through	
  local	
  caching	
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CVMFS	
  
•  First	
  customer	
  is	
  NOvA	
  
•  U.Wisc	
  has	
  provided	
  test	
  CVMFS	
  server	
  for	
  installa5on	
  
of	
  the	
  NOvA	
  analysis	
  suite	
  

•  Buy	
  in	
  from	
  SMU	
  for	
  tes5ng/install	
  on	
  their	
  cluster	
  
–  currently	
  have	
  a	
  working	
  NOvA	
  offline	
  distro	
  for	
  their	
  
cluster	
  

–  SMU	
  integrated	
  with	
  jobsub	
  (OSG	
  template)	
  
•  Target	
  “go-­‐live”	
  date	
  for	
  SMU/CVMFS	
  running	
  2nd	
  
week	
  November	
  

•  Goal	
  to	
  have	
  SMU	
  integra5on	
  be	
  a	
  template	
  for	
  roll	
  
out	
  of	
  NOvA	
  soJware	
  on	
  other	
  OSG	
  sites	
  

•  Tes5ng	
  with	
  Fermigrid	
  aJer	
  proof	
  of	
  concept	
  with	
  SMU	
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NOvA	
  DBI	
  Revamp	
  

Current	
  DB	
  Interface	
  
•  WriLen	
  by	
  J.Paley	
  (ANL)	
  
•  Simple	
  C++	
  class	
  	
  
•  Requires	
  direct	
  connec5on	
  to	
  

DB	
  server	
  
•  Does	
  not	
  scale	
  for	
  offline	
  [grid]	
  

processing	
  
•  Can	
  not	
  handle	
  updates	
  to	
  

condi5ons	
  data	
  and	
  
calibra5ons	
  

•  Does	
  not	
  meet	
  NOvA	
  
performance	
  requirements	
  

New	
  Interface	
  
•  Driven	
  by	
  requirements	
  

document	
  generated	
  by	
  NOvA	
  	
  
•  Designed	
  designed	
  by	
  I.	
  

Mandrichenko’s	
  group	
  
•  Web	
  based	
  API	
  with	
  C/C++	
  

bindings	
  and	
  access	
  library	
  
•  Indirect	
  DB	
  access	
  (web	
  server	
  

front	
  ends)	
  to	
  allow	
  scaling	
  for	
  
offline/grid	
  applica5ons	
  

•  Intelligent	
  caching	
  for	
  
performance	
  

•  Based	
  off	
  of	
  IFBeam/Nucondb	
  
model	
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NOvA	
  DBI	
  Revamp	
  
•  First	
  draJ	
  of	
  requirements	
  generated	
  and	
  reviewed	
  by	
  NOvA	
  

collabora5on	
  (July)	
  
•  Second	
  draJ	
  of	
  requirements	
  generated	
  by	
  NOvA	
  DB	
  working	
  

group	
  (C.Group,	
  M.Sanchez,	
  A.Norman)	
  	
  
–  Internal	
  review	
  (28AUG)	
  
–  Requirements	
  separate	
  out	
  actual	
  performance	
  requirements	
  from	
  

MINOS	
  implementa5on	
  details	
  

•  Target	
  beta	
  release	
  of	
  new	
  DBI	
  October	
  2012	
  
•  Produc5on	
  release	
  targeted	
  for	
  go-­‐live	
  prior	
  to	
  March	
  2013	
  

produc5on	
  re-­‐processing	
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FIFE	
  Mon	
  
•  Designed	
  to	
  provide	
  at	
  a	
  glance	
  

metrics	
  regarding	
  batch	
  
processing	
  

•  Provides	
  both	
  current	
  and	
  
historical	
  informa5on	
  to	
  allow	
  
users	
  to	
  observe	
  trends	
  and	
  
iden5fy	
  problems	
  

•  Currently	
  in	
  tes5ng	
  by	
  NOvA	
  
experts	
  for	
  monitoring/
diagnosing	
  Monte	
  Carlo	
  
produc5on	
  and	
  data	
  reprocessing	
  

•  Improvements	
  being	
  suggested	
  
by	
  NOvA	
  offline	
  produc5on	
  
managers	
  

•  See:	
  
hLps://fifemon.fnal.gov/	
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IFBeams	
  DB	
  
•  Purpose:	
  

–  Provide	
  a	
  high	
  reliability	
  service	
  for	
  collec5ng	
  NuMI,	
  
Booster	
  opera5onal	
  parameters	
  

–  Operate	
  in	
  experimenter	
  space	
  (i.e.	
  outside	
  the	
  ACNET	
  
firewalls	
  and	
  network)	
  

–  Provide	
  pseudo-­‐real5me	
  response	
  for	
  control	
  room	
  
monitoring	
  

–  Provide	
  long	
  term	
  database	
  for	
  offline	
  analysis	
  
–  Be	
  independent	
  of	
  MINOS	
  and	
  MiniBooNE	
  offline	
  
frameworks	
  

•  Status	
  
–  2011/2012	
  data	
  being	
  validated	
  against	
  MINOS	
  system	
  
–  Preparing	
  for	
  full	
  produc5on	
  use	
  during	
  2013	
  NuMI	
  run	
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IFBeams	
  

Web	
  Based	
  Interface	
  for	
  control	
  room	
  
monitoring	
  needs	
  

C/C++	
  soJware	
  API	
  for	
  offline	
  analysis	
  
and	
  custom	
  applica5ons	
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